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© Method of producing trehalose. / 

® The object of the present invention is to provide a method of producing trehalose, wherein a yeast of the 
genus Filobasidium capable of producing trehalose is cultured in a medium to produce and accumulate 
trehalose in the culture, which trehalose is then harvested from said culture 

The use of the present method offers markedly increased accumulation of trehalose and facilitates isolation 
and purification of trehalose. 
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[SUMMARY OF THE INVENTION] 



The present invention relates to a new method of producing trehalose {O-a-D-alucoovrannsvi m-iu 
Dglocopyranoside) by fermentation using microorganisms. Trehalose occurs widely in Tcroo g^ ms" 

5 algae plants and an.mals (insects), and is known to serve as an energy storaoe sulsTancs 

organisms Beyond this, trehalose has recently been found to exhibit proSve aSon 1^31^ 
cells and .ntracellular high molecular substances caused by freezino or Zinn Thit f J damageS °! 
preservative application of trehalose in a variety of fields hcWhJSS P a^aceutica s and SsmSKl 

o .s therefore very significant, from the Industrie, viewpoint, to produce ^o^ZZTmoZsZ ZTcL* 

[BACKGROUND] 

Un^Z T eth0dS °L treha, ° Se productlon inc,ude th * method based on extraction from baker's yeast 
[Journal of American Chem cal Society 72 2059 nq^mi tho mA «^ Kers yeast 

:s genus Hansenula (East German P^J*£J^^ ^ * ^ 

genus Rbitoctonia or Scierotium ^Japanese Patent Open ^Z£jTt^t^£ Te 

JJ, 190 (1969)], but none of these methods are industrially advantageous because the amount nf troh=Z~ 
accumulated is low both intracellular^ and extracellularly Also known \sT* mettS f,^ 1 
• (maltose phosphorylase and trehalose phosphorylase) toconvert te iSing ^mate^mZelo EZ 
[Japanese Patent Examined Publication No. 60998/1988], but this method has d Hack suS, ^ he S 
a« Zyme PreP3rati0n - Th6re iS n ° 6Stab,iShed m6th0d ° f produCi "9 * eha - at Z cost ana in la^e 

25 [DETAILED DESCRIPTION] 

In view of this situation, the present inventors made investiaations with tho a,™ ~ f ^ , 
industrialty advantageous method of producing trehalose and ZTZ ZJZ^'£2% Z 
genus F,lobas,d,um selectively accumulate large amounts of trehalose in their cel7^a1 0 ^ ^,™. . a 

Z^TUTf f nUS F "° basi «™ has not been known. The inve o s mtde It eNnv^ons' 
based on this finding, and completed the present invention investigations 

F ;/-.Z h V reSent invention relates t0 a m ethod of producing trehalose wherein a veast of the n P n, K 

CaP h ab L e f r^^" 19 trehal ° Se iS CUltured in a medium to P™^ afoul?! 4habse 
in the culture, which trehalose is then recovered from the culture Th* mo th«H f- 1 -"™ 1316 trehalose 

produces trehalose more efficiently than by the conventional ^od ^ 
genus Saccharomyces or an ascomycetous yeast of the genus HansenulT^ ^T V f I 
unex pect dly found that the basjdiomyceto J ^nuTr^ 

ascomycetous yeasts in both cell yield and intracellular trehalose content, and thereUlh*^ 
trehalose accumulated in the culture broth is improved greatly. According to the ^t^on^n^l 

and TrehT,: TT7T * ** " ,nC ~ B8d ^ cel^d 

b6C0me m ° re remarkab,e ' an d *e basidiomycetous yeasts of the oenus 
FUobasidium can accumulate trehalose in amounts 3 to 5 times as much as the ascomvitous vLT~n 
accumulate .n the ascomycetous yeasts, addition of a carbon source during cSS^ 
decline ,n intracellular trehalose content. The content, even if it gradually recover Zlr ^l J ? . 
exceed the previous level. On the other hand, the above-mentioned bSSS^ST^S underoo a.mS 
no decline ,n trehalose content and cel. growth occurs with high cel. ^l!a^^S2^^ 
appears between the two types of yeast in trehalose yield per unit vcZeof cutture broTTaSSn 
me process of treha.ose extraction and purification from cells of £Z£^£Z of me oenu^ 
F,lobas,d,um after completion of cultivation, trehalose can easily be Vxtracted ZTtT ^ genus 
procedure is simple because no sugar other than trehalose is found * "* the P ur,f,cafion 

caoawe *T rr T^ ^ 38 ,0n9 as tt belon 9 s to the Qenus Filobasidium and is 

capable of producing trehalose, including Filobasidium floriformB anrt Fii^h^M,..™ uua f ' u,um ana «s 

ferred strains include FUobasidium Horiforme IFO ^nLbZid^ 

flonforme .FO 1916. Filobasidium capsuligenum IFO 1119 and FOcZiS!^^^^^^ 
the present invention, Filobasidium flori forme is orefprrpri aii J . capsu '9 enum ,FO 1185. In 

™ 9 us , T h f ? ultures ' aB '« ss-vrss sssrsrs 

are readily available therefrom. Also, any mutant strain derived frnm tho * «""enTauon, usaka, and 
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belongs to the genus Filobasidium and is capable of producing trehalose. The capability of producing 
trehalose can be checked by a per se known method, for example, the method described in working 
examples given later. Specific examples of the mutants include Filobasidium floriforme P87 (IFO 10614, 
FERM BP-4168) and Filobasidium floriforme T12 (IFO 10615, FERM BP-4167) derived from the parent 

5 strain, Filobasidium floriforme IFO 1916, for example, by UV-ray irradiation. Strain P87 is a mutant with 
lower productivity of extracellular polysaccharide, and, strain T12 is a trehalose non-assimilating mutant. 

For conducting the process of the present invention, these yeast strains are cultured by conventional 
means. The means include batch culture, fed-batch culture or continuous culture under aerobic conditions 
such as shaking culture and submerged culture. Any medium can be used, as long as it is of an ordinary 

io composition allowing the growth of the yeast used; various carbon sources and nitrogen sources can be 
selected. In addition to these additives, it is recommended that inorganic salts, amino acids, vitamins and, if 
desired other essential growth factors and growth promoters can be added. Examples of carbon sources 
include glucose, maltose, sucrose, fructose, starch, raw sugar, molasses and other sugars, glycerol, sorbitol 
and other sugar alcohols, and, conventional various organic acids, which may be used singly or in 

75 combination. These carbon sources may be added to the medium at initiation of cultivation to obtain the 
desired concentration, or may be added intermittently during cultivation. The sugar content is not critical, 
but is usually ranges from about 1.0 to about 30 w/v %. As shown in Examples given below, better results 
are obtained with higher carbon source concentrations by batch culture or fed-batch culture. 

Examples of nitrogen sources include peptone, soybean flour, corn steep liquor, yeast extracts, meat 

20 extracts, urea and other organic nitrogen sources, and ammonium salts of sulfuric acid, nitric acid, 
hydrochloric acid and carbonic acid, aqueous ammonia, ammonia gas and other inorganic nitrogen sources, 
which may be used singly or in combination. 

Examples of inorganic salts include sulfates, hydrochlorides, carbonates, nitrates, phosphates and 
acetates of calcium, potassium, sodium, magnesium, manganese, iron, copper and zinc, which may be 

25 used singly or in appropriate combination, if desired. 

Because the yeasts of the genus Filobasidium used for the present invention require thiamine for 
growth, thiamine is an essential medium component. For this reason, the medium is supplemented with 
thiamine hydrochloride and other kinds of thiamine salt, thiamine-containing microbial cells or extracts 
thereof, meat extracts and other naturally occurring organic substances. The thiamine concentration of the 

30 medium is normally 0.1 to 5 mg/l, preferably 0.2 to 2 mg/l. In addition to these substances, various vitamins 
and amino acids may be added, when desired, for growth promotion. It is also effective to add antifoaming 
agent, such as silicon oil, to the medium at initiation of, or during, cultivation to prevent foaming. 

Cultured broth pH normally falls in the range from 2 to 9, preferably from 3 to 7. To keep the pH in this 
range, phosphate buffer or calcium carbonate may be added to the medium at initiation of cultivation. The 

35 pH may be adjusted by adding alkali hydroxide, aqueous ammonia, ammonia gas or the like when the pH 
declines to the specified lower limit during cultivation, or by adding a mineral acid such as hydrochloric acid 
or sulfuric acid or an organic acid such as acetic acid or citric acid when the pH rises to the specified upper 
limit. 

Culture temperature is selected within the range from 18 to 35° C, more preferably from 24 to 32 °C, as 

40 appropriate to the growth of the yeast strain used and the intracellular accumulation of trehalose. Although it 
is common practice to conduct the cultivation at constant temperature within the above range, it may be 
sometimes effective to shift toward higher or lower temperature within the above range during cultivation. 

Cultivation is continued until the amount of trehalose accumulated per unit volume of culture broth has 
reached maximum, normally in 24 to 120 hours. 

45 The trehalose produced in the yeast cells can easily be recovered by combining known ordinary 
methods of purification, such as cell separation, extraction, chromatography and crystallization. Specifically, 
cell separation from the culture broth can be achieved by centrifugation using a yeast separator or by 
filtration using a filter press, ultrafilter or ceramic filter. Then, trehalose extraction from harvested cells can 
be achieved by solvent extraction. The solvent used to extract trehalose from the cells obtained is 

so preferably (i) water, (ii) a dilute solution of perchloric acid or trichloroacetic acid, or (iii) a hydrophilic solvent 
such as ethanol, methanol or acetone or an aqueous solution thereof. Extraction is conducted by 
suspending the cells in the above solvent, agitating the mixture and recovering the solvent layer through 
filtration. Extraction may be made under heating, for example to 50 to 100*C. A particularly preferable 
method is the method in which cells are suspended in a 50 to 90 v/v% ethanolic aqueous solution and 

55 extracted while heating, or the method in which cells are suspended in a dilute solution of perchloric acid or 
trichloroacetic acid and extracted. Next, the thus-obtained extract, after concentration, if desired, is* 
subjected to column chromatography using activated charcoal or cation and/or anion exchange resin to 
collect the trehalose fraction, which is then concentrated to a trehalose concentration of 40 to 6Q w/v%. To 

3 
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the concentrate ethanol is added to make the final concentration of ethanol to be 70 to 90 v/v%, and the 
trehalose is crystallized. Crystallization can also be achieved from water depending on solubility differences 
If the resulting coarse crystals are qualitatively insufficient, they may be redissolved in water and then 
recrystallised in the same manner as above to yield purified crystals. White crystals of trehalose dihydrate 
can be thus obtained. 

The method of the present invention produces trehalose, an industrially useful substance on an 
industrial scale at low cost Specifically, cells selectively containing large amounts of trehalose ' can be 
obtained at very high yield by culturing a basidiomycetous yeast of the genus Fiiobasidium in a medium 
Moreover, since trehalose can easily be extracted from the cells, and since there are almost no sugars or 
sugar alcohols other than trehalose in the cells, the present method permits simple purification and 
reproductive trehalose production at high yield. Furthermore, by using mutants derived from the said yeast 
trehalose can be produced even more efficiently. 

The present invention is hereinafter described in more detail by means of the following examples, which 
are not to be construed as limitative to the scope of the invention. 

Example 1 

To a 200 ml baffled flask containing 20 ml of the seed medium shown in Table 1, a loopful of 
Filobasidium fiori forme IFO 1603 grown on agar slant medium (0.3 w/v% malt extract 0 3 w/v% yeast 
extract. 0.5 w/v% peptane, 1.0 w/v% glucose and 1.5 w/v% agar) was inoculated, followed by 24 hours of 
cultivation at 24- C on a rotary shaker (200 rpm). A 1 ml aliquot of this seed culture broth was transferred to 
a 200 ml baffled flask containing 20 ml of main medium A shown in Table 1, followed by cultivation at 28' C 
on a rotary shaker (200 rpm). After 24 hours, 2 ml of a 18 w/v% glucose aqueous solution was added and 
cultivation was continued further 24 hours at 28 In the course of cultivation, samples were taken 
periodically and assayed for dry cell weight in the culture broth and amount of trehalose accumulated per 
ml of the culture broth was calculated by the methods described below, respectively. The results are given 
in Table 2-1. The amount of trehalose accumulated reached a maximum (3.5 mg/ml) at 36 hours of 
cultivation. Since the dry cell weight was 17.5 mg/ml at that time, the trehalose content of dry cells was 
calculated as 20.0 w/w%. Separately, baker's yeast [isolated from the dry baker's yeast "Fermipan" (trade 
name), produced by Gist-brocades, Netherlands] and K/uyveromyces thermoto/erans IFO 662 an as- 
comycetous yeast, were cultured in the same manner as above. As shown in Tables 2-2 and 2-3 in any 
case, the amount of trehalose accumulated was low, being half that accumulated by Fiiobasidium 
flonforme. Assays for dry ceil weight and trehalose content were conducted as follows. Specifically cells 
were collected by centrifugation from the culture broth (5 ml), and were washed twice by centrifugation with 
distilled water (5 ml) and then dried at 80' C to constant weight. Separately, to a centrifugation tube 
containing washed cells obtained in the same manner as above, 70 v/v% ethanol (4 ml) was added and 
after vigorous stirring, the tube was stopped tightly and kept standing in a boiling water bath for 15 minutes 
After cooling to room temperature, the cell residue was removed by centrifugation, and the resulting 
supernatant was assayed for trehalose content by high performance liquid chromatography [column 
Shodex Sugar SZ 5532; eluent, acetonitrile : water = 80 : 20 (v/v); flow rate, 1 ml/min; temperature, 50 -C : 
detector, differential refractometer]. 
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Table 1 





Medium component 


Seed medium 


Main medium A 


Main medium B 


Main medium C 


c 
O 


V_J I U L.UOC 


1 .0% 


1.8% 


5.4% 


10.0% 




Malt extract 


0.3% 










Yeast extract 


0.3% 










Peptone 


0.5% 










CSL 2) 








1 .0% 


10 


YNB 3) 




0.67% 


0.67% 






KH2PO4 




4.1% 


4.1% 


0.2% 




K2HPO4 




5.2% 


5.2% 






MgS0 4 *7H 2 0 








0.05% 




MnS0 4 *4-6H 2 0 








0.4mg/ml 


15 


Thiamine hydrochloride 








0.4mg/ml 




Antifoaming agent 4) 








0.01% 




Initial pH 


Not adjusted 


6.0 


6.0 


5.0 


Percent figures are w/v%. 



1) Separately sterilized 

2) Corn steep liquor 

3) Yeast nitrogen base (produced by DIFCO) 

4) Actocol distributed by Takeda Chemical Industries 
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Table 2-1 



(Filobasidium flori forme IFO 1603) 


Culturing time (hr) 


Dry cell weight (mg/ml) 


Trehalose 


Amount of trehalose 


Residual sugar 






content (w/w%) 


accumulated (mg/ml) 


content 1 * (mg/ml) 


24 2 > 


9.0 


14.5 


1.30 


0.01 


30 


14.0 


20.0 


2.80 


0.20 


36 


17.5 


20.0 


3.50 


0.00 


48 


16.5 


20.0 


3.30 


0.00 



1 ) Glucose 

2) Immediately before secondary addition of glucose 
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Table 2-2 



(Baker's yeast) 


Culturing time (hr) 


Dry cell weight (mg/ml) 


Trehalose 


Amount of trehalose 


Residual sugar 






content (w/w%) 


accumulated (mg/ml) 


content 1 > (mg/ml) 


24 2 > 


6.0 


8.0 


0.48 


0.03 


30 


11.0 


1.5 


0.17 


0.10 


36 


12.5 


6.5 


0.83 


0.01 


48 


14.5 


10.0 


1.45 


0.00 



1) Glucose 

2) Immediately before secondary addition of glucose 
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Table 2-3 










(Kluyveromyces thermotolerans IFO 662) 


5 


Culturing time (hr) 


Dry cell weight (mg/ml) 


Trehalose 
content (w/w%) 


Amount of trehalose 
accumulated (mg/ml) 


Residual sugar 
content 0 (mg/ml) 


70 


24 2 > 
30 
36 
48 


7.5 
8.5 
9.5 
9.5 


15.0 
6.5 
10.0 
12.0 


1.13 
0.55 
0.95 
1.14 


0.01 
0.15 
0.01 
0.00 



1) Glucose 

2) Immediately before secondary addition of glucose 



75 

Example 2 



Seed cultures of Filobasidium floriforme IFO 1603, IFO 1915 and IFO 1916 were prepared in 
2Q accordance with the method described in Example 1, respectively. 

A 1 ml aliquot of each culture broth was transferred to a 200 ml baffled flask containing 20 ml of main 
medium B shown in Table 1, followed by 48 hours of cultivation at 28" C on a rotary shaker (200 rpm) After 
completion of cultivation, the dry cell weight and trehalose content were determined by the method 
described in Example 1. The results, together with those from baker's yeast, sake yeast IFO 2376 and 
25 Kluyveromyces thermotolerans IFO 662, are given in Table 3. As seen in Table 3, the amount of trehalose 
accumulated by the yeasts of the genus Filobasidium were 4 to 10 times as high as those accumulated bv 
the other ascomycetous yeasts. *" 



Table 3 



40 



Strain 



Filobasidium flori forme IFO 1603 
Filobasidium flori forme IFO 1915 
Filobasidium flori forme IFO 1916 
Baker's yeast 1 > 
Sake yeast IFO 2376 
Kluyveromyces thermotolerans IFO 662 



Dry cell weight 
(mg/ml) 



26.5 
20.1 
20.0 
9.8 
9.5 
9.5 



Trehalose content 
(w/w%) 



20.2 
18.6 
21.0 
10.2 
5.7 
7.6 



Amount of trehalose 
accumulated (mg/ml) 



5.36 
3.75 
4.19 
0.99 
0.54 
0.77 



1) Isolated from the dry baker's yeast "Fermipan" (trade name), produced by Gist-brocades 
Netherlands 
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Example 3 



Culture broth (10 ml) of Filobasidium flori forme IFO 1916 as obtained in Example 2 was poured into a 
centrifugal tube. Cells were collected and washed twice with distilled water (5 ml) by centrifugation To the 
washed cells. 10 ml of 70 v/v% ethanol was added. After vigorous stirring, the tube was stopped tightly and 
5Q kept standing in a boiling water bath for 15 minutes. Next, the supernatant was separated from the cell 
residue by centrifugation. Cell residue was washed with 6 ml of 70 v/v% ethanol by centrifugation These 
supernatant were combined and made up to 20 ml. This solution was found to contain 2.10 mg/ml 
trehalose. Separately, the same experiment as above was conducted using distilled water in place of 70 
v/v% ethanol; the extract was found to contain 2.04 mg/ml trehalose, equivalent to 97% of the value 
obtained with 70 v/v% ethanol. 
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Example 4 

A 125 ml portion of a seed culture broth of Fiiobasidium floriforme IFO 1916, prepared in accordance 
with the method of Example 1, was transferred to a 5 liter jar fermentor containing 2.5 liter of main medium 

5 C shown in Table 1, followed by cultivation at 28 °C by submerged culture with stirring at 800 rpm and at 
an aeration rate of 1.25 liter/min. During cultivation, an 15 w/v% sodium hydroxide solution was added to 
maintain the pH at 5.0. After 27 hours cultivation, glucose had been thoroughly consumed, and the dry cell 
weight and amount of trehalose accumulated were determined, by the methods described in Example 1, to 
be 49.5 mg/ml and 10.0 mg/ml, respectively. The intracellular trehalose content was thus 20.2 w/w%. 

70 From this culture broth, trehalose was purified as follows: First, 1 liter of the cujtured broth was 
centrifuged (5000 X g, 15 minutes) to collect cells, which were washed with 500 ml of distilled water. To the 
washed cells was added 1 liter of 70 v/v% ethanol, and the flask was kept standing in a boiling water bath 
for 15 minutes with stirring, This suspension was centrifuged to yield a clear supernatant. 

After the ethanol was distilled off under reduced pressure, the extract (320 ml) was applied to a column 

15 (3 X 30 cm) of activated charcoal (LH 2 C charcoal, produced by Takeda Chemical Industries). The column 
was washed with about 300 ml of distilled water, and trehalose was eluted with 1.0 v/v% ethanol. The 
trehalose-containing fraction (550 ml) was collected and concentrated to 12 ml by distillation under reduced 
pressure. To this concentrate, ethanol was gradually added to a final concentration of 80 v/v% with stirring, 
after which the mixture was left at 4°C overnight. The crystals were collected by filtration, washed with a 

20 small amount of ethanol and dried at 60 ° C for 5 hours. Finally, 7.9 g of white crystal was obtained. 

The optical rotation of the crystal was determined to be [a] D 291 = + 176.3, and differential thermal 
analysis revealed a water content of 9.24% and a melting point of 21 3.2 "C. These values agreed well with 
those of the control trehalose dihydrate, produced by Sigma (USA) [D( +) trehalose dihydrate, crystalline, 
Product Number T5251]. The infrared absorption spectrum of the crystal agreed very well with that of the 

25 trehalose of Sigma. These findings have identified this crystal as the dihydrate of trehalose (O-a-D- 
glucopyranosyl-(1— • 1 )-a-D-glucopyranoside). 

Example 5 

30 A 125 ml portion of a seed culture broth of Fiiobasidium floriforme IFO 1916, prepared in accordance 
with the method of Example 1, was transferred to a 5 liter jar fermentor containing 2.5 liter of main medium 
C shown in Table 1, followed by cultivation at 28 *C by submerged culture with stirring at 800 rpm and at 
an aeration rate of 1.25 liter/min. During cultivation, an 15 w/v% sodium hydroxide solution was added to 
maintain the pH at 5.0. After 16 hours from the initiation of cultivation, the temperature was shifted up to 

35 32 °C and the cultivation was continued. After 33 hours from the initiation of cultivation, the glucose was 
found to have been thoroughly consumed. The dry cell weight and the amount of trehalose accumulated 
were determined in accordance with the method described in Example 1 to be 42.3 mg/ml and 11.0 mg/ml, 
respectively. The intracellular trehalose content was thus 26.0 w/w%. 

40 Example 6 

Twenty ml of a seed medium shown in Table 1 contained in a 200 ml baffled flask was inoculated with 
one loopful of Fiiobasidium floriforme IFO 1916 grown on an agar slant culture medium (0.3 w/v% malt 
extract, 0.3 w/v% yeast extract, 0.5 w/v% peptone, 1.0 w/v% glucose and 1.5 w/v% agar), followed by 

45 incubation at 24 ' C for 24 hours on a rotary shaker (200 rpm). Cells were collected by centrifugation and 
washed once with a 0.1 M potassium phosphate buffer solution (pH 7.0), and then suspended in the same 
buffer solution to make the cell density to be about 4 x IG^/ml. Ten ml of this suspension was put in a 
sterilized Petri dish, which was subjected to UV irradiation (for about 5.5 min.) by using a U.V. lamp 
(Toshiba, 15W) at a distance of about 30 cm so that the rate of living cells was reduced to about 1%. The 

so irradiated suspension was diluted to 10 2 , 10 3 and 10 4 times. Each sample was spread on a YMG agar plate 
culture medium (0.3 w/v% maltose, 0.3 w/v% yeast, 0.5 w/v% peptone, 2.0 w/v% glucose and 2.0 w/v% 
agar), followed by incubation at 24 °C for 3 days. While almost all the colonies were highly mucous and 
glistening like the parent strain, a very few colonies appeared which had different morphology from that of 
the parent strain, i.e. non-mucous and non-glistening. These strains were picked up and their properties 

55 were compared with those of parent strain, by the method described later. These strains were found to 
produce less extracellular polysaccharide and more intracellular trehalose. Of these mutants, a typical strain 
was selected and designated strain P87. Strain P87 was cultured by using a jar fermentor in accordance 
with the method described in Example 4. After completion of the cultivation, the amount of dry cells and the 

7 
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nf 0n i!t n '° f J r ? ha,0S f were u determined in accordance with the method described in Example i. The amount 
of extracellular polysaccharide accumulated in the supernatant of the culture broth was determined as 

cl ZU° T, 511 ^ "T? (5 m0 ^ 3dded 4 V0 ' UmeS ° f ehtanoL The resu,tin 9 white Precipitates were 
collected centnfugally, and washed once with 80v/v% ethanol (5 ml), and dissolved in 5ml of distilled water 
The total sugar in this aqueous solution was determined by means of the phenol-sulfuric acid method using 
glucose as the standard. Table 4 shows results of the determination. 9 

Table 4 
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Strain 


Dry cell weight (mg/ml) 


Extracellular 
polysaccharide (mg/ml) 


Trehalose content 
(w/w%) 


Amount of trehalose 
accumulated (mg/ml) 


P87 
1916 


48.5 
49.5 


0.84 
4.45 


26.0 
20.2 


12.6 
10.0 



i~. * iS f£ Par ! n l fr0m , *" S Tab ' e ' the am ° Unt ° f extracellular Polysaccharide produced by strain P87 was 
less than 1/5 and that of trehalose accumulated was 126%, in comparison with the parent strain. 

Example 7 

h*. liter ° f * he <l ultured brotn obtained in 6. trehalose was recovered in accordance with 

the method described m Example 4. Finally 10.0 g of white crystals was obtained. As compared with the 
case of employing the parent strain (Example 4), the yield increased by 27%. And in the case of 
employing strain P87, the viscosity of the culture broth is lowered, though the dry cell weight is 
substantial* the same as in the case of the parent strain, and the cell volume after SnWugS aii 
decreased to about 1/2 relative to the case of the parent strain. This served not only to facH ate the 

f Ce h ' ^ a 'f l ° deCreaSe ' 10 3 9reat eXtent the VO,ume of ethano1 for eSa^g 

trehalose from the cells. As a result, the purification process was remarkably improved. 

Example 8 

TU.ZT^"'" " 0nf0rme ,F0 1916 was mutated ^ substantially the same procedure as in Example 6. 
s^adnn ^ 3t Y ed SUSpens :°" - a = fluted to 10* 103 and 10* times, respectively. Each cell suspension was 
spread on YMG agar plate (maltose extract 0.3 w/v %, yeast extract 0.3 w/v%, peptone 0.5 w/v% qlucose 

fistic a93r 2 0 r inCUbated f ° r ^ d3yS t0 a " OW CO,0nieS to cotonie^ 

S TS'po iT" *? r f P ^? P 9 technic ' ue ' to a YNBPT a 9 a ' P'ate (YNB 0.67 w/v%, KH 2 PO< 1,37 

U * Si m ?^7uT W/V% ' 39ar 15 W/V%: PH 6 0) and 3 YNBPG V P la "> (YNB 0.67 
:\ 2 P ° + V W/V% ' * HPO * 173 W/V%1 9lucose a5w/v% - a 9ar 1-5 w/v%; P H 6 0). followed by 
.ncubation at 24-C for two days, .n this way, several strains, which grew on a YNBPG agar p.ate, bui did 
not on a YNBPT agar, were obtained. One loopful of each strain was inoculated on a YNBPT liquid culture 
medium and a YNBPG liquid culture medium, followed by incubation at 24-C for 48 hours with shaking 
The growth on the respective media was examined. These strains grew on the YNBPG liquid culture 
medium to substantially the same extent as the parent strain but hardly grew on the YNBPT liquid culture 
r^n m ' ? Z, eS t I? 1 " 8, ^P' 03 ' Stfain W3S Se,6Cted and designated strain T12. Growth of strain T12 is 
tthTJ" f. W3S 3 mUtant WhiCh W3S substan « a »y deficient in the ability of assimilating 

d't h h p' theam ° A unt ° f treha ' OSe accumulat ed was examined in accordance with the procedure 
descnbed ,n Example 4. As shown in Table 6. it increased by 36% relative to the parent strain 
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Table 5 



Strain 


Growth (UOD57o) 1> 


YNGB culture medium 


YNBT culture medium 


T12 
1916 


6.74 
676 


0.62 
6.68 



1) turbidity of diluted solution at 570 nm x dilution multiple 



Table 6 



Strain 


Drycell weight (mg/ml) 


Trehalose content (w/w%) 


Amount of trehalose 






accumulated (mg/ml) 


T12 


49.7 


27.4 


13.6 


1916 


49.5 


20.2 


10.0 



Claims 

1. A method of producing trehalose, which comprises cultivating in a medium a yeast of the genus 
25 Fitobasidium capable of producing trehalose to allow trehalose to be accumulated in the culture and 

recovering trehalose from the culture. 

2. The method claimed in Claim 1 , wherein the yeast of the genus Filobasidium capable of producing 
trehalose is a yeast belonging to the species Filobasidium floriforme capable of producing trehalose. 

30 

3. The method claimed in Claim 1 , wherein the yeast of the genus Filohasidium capable of producing 
trehalose is Filobasidium floriforme IFO 1603. 

4. The method claimed in Claim 1, wherein the yeast of the genus Filobasidium capable of producing 
35 trehalose is Filobasidium floriforme IFO 1915. 

5. The method claimed in Claim 1 , wherein the yeast of the genus Filobasidium capable of producing 
trehalose is Filobasidium floriforme IFO 1916. 

40 6. The method of producing trehalose claimed in Claim 1, wherein the yeast of the genus Filobasidium 
capable of producing trehalose is a mutant with low productivity of extracellular polysaccharide. 

7. The method of producing trehalose claimed in Claim 6, wherein the mutant is Filobasidium floriforme 
P87. 

45 

8- The method of producing trehalose claimed in Claim 1, wherein the yeast of the genus Filobasidium 
capable of producing trehalose is a trehalose non-assimilating mutant. 

9. The method of producing trehalose claimed in Claim 1, wherein the mutant is Filobasidium floriforme 
50 T12. 

10. Filobasidium floriforme P87. 

11. Filobasidiuin floriforme T12. 
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